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ABSTRACT

In an optical disc archive system, disc insertion process is an important part. Furthermore, dynam-

ic analysis with the contact area between multi-bent leaf spring and a disc should be considered be-

cause the contact area is moved when the disc is inserted into the cartridge. In this paper, a finite

element model of disc insertion was constructed based on dynamic characteristics, vertical stiffness,

and dynamic response. The disc insertion model was validated with the experimental results.

To

identify the dynamic response of the disc induced by the changed contact area, applied force to the

disc and the stiffness of the multi-bent leaf spring were analyzed. As the results, the factors which

cause the failure of the disc insertion were investigated.
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Disc insertion Cartridge BD drive
Fig. 1 Schematic diagram of the disc insertion and
transport in the optical disc archive system

CAmCCS Multi-bent
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Fig. 2 Schematic diagram of the optical disc archive
system about disc insertion
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Fig. 3 Schematic diagram of the slice finite element
analysis model

Table 1 Properties of each component: -cartridge,
multi-bent leaf spring, and disc

Component Densnxy Young’s Poisson’s
P (kg/m”) modulus(GPa) ratio
Cartridge 1063.7 1.6 0.3
Multi-bent |~ g5) 5 203.0 0.29
leaf spring
Disc 1353.7 6.8 0.3
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Fig. 4 Experimental modal analysis of the cartridge
and multi-bent leaf spring
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Fig. 5 First and second mode shapes of component
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Table 2 Natural frequencies of each component: car-
tridge, multi-bent leaf spring, and disc

EMA FEA Error

Component Mode (Hz) (Hz) (%)
Ist 107.5 115.4 7.3

Cartridge

2nd 953.8 923.9 -3.1

Multi-bent Ist 95.0 86.1 -9.4
leaf spring 2nd 459.4 475.6 35
Disc Ist 173.8 175.7 1.1

Force

Thickness #5 #4 #3 #2 #1

Fig. 6 Experiment and transient analysis to measure
the vertical stiffness of the multi-bent leaf

spring

Table 3 Values of the vertical stiffness with (a)
boundary condition, and (b) thickness

(a) Boundary condition (= 0.5 mm)

Case Stiffness(N/mm) Error(%)
#1 (Omm) 0.2535 222
#2 (2mm) 0.2390 15.2
#3 (4mm) 0.2337 12.6
#4 (6mm) 0.2302 11.0
#5 (8mm) 0.2274 9.6
(b) Thickness(same fixed support)
Thickness(mm) Stiffness(N/mm) Error(%)
0.5 0.2535 222
0.495 0.2047 -1.3
0.49 0.1332 -35.8
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Fig. 7 Displacement of the disk in disc inserting

Table 4 Validation dynamic responses of the disk
with experiment and finite element analysis

Validation Experiment FEA Error (%)
#1 (s) 0.592 0.582 -1.7
#2 (m/s) 0.391 0.368 -5.9
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